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ABSTRACT: 

PURPOSE: To obtain a magnetically soft thin filnri whose saturation flux 
density Bs is high and whose permeability μ Lsriigh by a method wherein the 
thin film has the composition in terms of an atomic ratio which is expressed by 
the formula of / 

Fe<SB>100-(a+b+c)</SB>M<SB>a</SB^<SB>b</SB>O<SB>c</SB> where M 
is one or more kinds of group 3A elements and (a) to (c) are respectively 
within specific ranges. -"^^^^^^^^ 

CONSTITUTION: This thin film is provided with the composition in terms of an 
atomic ratio which is expressed by the formula of 

Fe<SB>100-(a+b+c)</SB>M<SB>a</SB>N<SB>b</SB>O<SB>c</SB> where M 
is one or more 

kinds of group 3A elements, 0.2≤a≤10, 0.5≤b≤20 and 0≤c≤10. 
For example, chips of Y are arranged, with good symmetry, on a pure-iron 
target, a substrate is placed in a position at a distance of 55mm form the 
composite target, a sputtering operation is executed by a mixed gas of Ar and 
N<SB>2</SB>, or a mixed gas of Ar, N<SB>2</SB> and 0<SB>2</SB> by 
using an RF 

sputtering apparatus. An Fe-M-N or Fe-M-N-0 magnetically soft thin film which 
is provided with the composition expressed in terms of an atomic ratio of 
Fe<SB>88.2</SB>Y<SB>1.1</SB>N<SB>10.7</SB>, 




0^ o -\o 




08/31/2003, EAST Version: 1.04.0000 



Fe<SB>88.7</SB>Y<SB>4.2</SB>N<SB>3.K/SB>O<SB>4.0</SB> or the like 
and whose 

film thickness is at about 1μm is formed on the substrate. While the film 
is being formed, the substrate is heated to 200°C. After the film has been 
formed, it is heat-treated in a vacuum in order to enhance its magnetic 
characteristic. 
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